Saudi Pharmaceutical Journal (2025) 33:1

https://doi.org/10.1007/544446-025-00002-w e T
RESEARCH ARTICLE q
Check for
updates

Assessment of knowledge and awareness about ovarian cancer and its
risk factors among women in Jazan, Saudi Arabia: a cross-sectional
study

Gulrana Khuwaja'® - Mohd Shahnawaz Ansari? - Shamama Javed®® - Waquar Ahsan'® . Hafiz Makeen*
Khalid Zoghebi'® - Asim Najmi'® - Amani Khardali**© . Abdulrahman N. Qramish® - Khalid Aidarous Ageeli’

Received: 30 January 2025 / Accepted: 9 March 2025 / Published online: 16 April 2025
© The Author(s) 2025

Abstract

Ovarian cancer (OC) is the fourth leading cancer form in Jazan, Saudi Arabia. However, limited awareness and delayed
healthcare-seeking behaviors might negatively impact screening uptake and early diagnosis. This study aimed to assess
awareness and knowledge of OC, and related risk factors among the female population of Jazan region, Saudi Arabia. A
cross-sectional web-based survey was conducted asking questions about the general awareness, knowledge, and awareness
of risk factors associated with OC using a self-administered questionnaire. Descriptive statistics, chi-square tests, and Pear-
son’s correlation analysis were used to analyze the data and a p <0.05 was considered statistically significant. Of the 465
participants, 433 completed the questionnaire (response rate =93%). Internal reliability of questionnaire sections was found
acceptable (Cronbach’s alpha=0.794, 0.738, and 0.816). Alarmingly, a significant majority of respondents exhibited poor
general awareness (85%), poor knowledge (89.1%), and poor awareness of risk factors (86.1%). Only a small tested population
showed good to moderate awareness (14.9%), knowledge (10.9%), and awareness of risk factors (13.8%). Significant positive
correlations were observed between OC awareness and knowledge (r=0.60, p <0.01), OC awareness and risk factor aware-
ness (r=0.515, p<0.01), as well as between knowledge and risk factor awareness (r=0.634, p <0.01). Limited awareness
of OC and its risk factors were noted in the women population of Jazan region which highlights the importance and critical
need for targeted educational initiatives aimed to improve the general public understanding and to promote preventive and
screening measures.
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1 Introduction million worldwide (Torre et al. 2018; Ovarian Cancer Sta-

tistics 2020). Over 313,959 new cases and 207,252 deaths
Ovarian cancer (OC) ranks the eighth most prevalent form  were reported globally in this year, with an age-standardized
of cancer among women worldwide and is a leading cause  incidence rate (ASR) of 6.6 per 100,000 and a mortality rate
of gynecological cancer mortality. The total number of new  of 4.2 per 100,000 (Huang et al. 2022). In Saudi Arabia, OC
OC cases in the year 2020 was reported to be more than 0.3 was responsible for 444 new cases and 281 deaths in the
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year 2020, accounting for 1.6% of all cancer cases, with an
ASR of 3.8 per 100,000 a mortality rate of 2.7 per 100,000
(Global Cancer Observatory n.d.; Aga et al. 2022).

The insidious nature of the disease, characterized by
peritoneal dissemination and limited early symptoms,
contributes to its poor prognosis with a cure rate of
merely 30% (Lengyel 2010). Therefore, early detection of
OC is particularly crucial to achieve improved outcomes,
yet public awareness remains inadequate. Early diagnosis
of OC enables better treatment options which can sig-
nificantly improve long-term survival rates, and enhance
the quality-of-life (QoL) (Russo et al. 2009; Ottevanger
2017). Increasing awareness about the symptoms of OC
and associated risk factors is one of the most effective
strategies that can be adopted to reduce mortality by
facilitating early diagnosis (Russo et al. 2009). Women
over the age of 50, as well as those with a family his-
tory of OC, are at a higher risk of developing the disease
(Alhedyani et al. 2016).

Previous research suggested that increased awareness
of OC symptoms among women could increase their
participation in the screening programs and encourage
timely medical assistance (Aga et al. 2022; Russo et al.
2009; Keng et al. 2015). Preventative healthcare ser-
vices provided by the obstetricians play a crucial role in
reducing the risk of OC owing to their responsibility for
educating and informing patients. As the number of OC
cases in Saudi Arabia is increasing, it calls for an urgent
need for studies that assess the women’s understanding
of the warning signs and risk factors of OC (Aga et al.
2022; Alghamdi et al. 2014). On September, 12, 2020,
the first virtual Saudi Women’s Cancer Summit was
held by the Saudi Society for Internal Medicine (SSIM)
at King Abdulaziz University and the Saudi Oncology
Society (SOS), in collaboration with AstraZeneca, that
brought along 441 specialists of women’s cancer (First
Saudi Women’s Cancer Summit n.d.). Despite such ini-
tiatives, only a few studies have assessed OC knowledge
and awareness among women in Saudi Arabia (Aga et al.
2022; Alhedyani et al. 2016; Alghamdi et al. 2014), and
this study represents the first such effort in Jazan region
of Saudi Arabia.

This study was aimed to evaluate the level of knowl-
edge, awareness, and understanding of OC symptoms and
risk factors among women in the Jazan region, which is
located in the South-West of Saudi Arabia. Determina-
tion of the relationship between OC knowledge and socio-
demographic and health factors was the second objective
of this study. This study also explores the women perspec-
tive on OC risk factors and screening programs. Finally,
it aimed to identify preventative and curative strategies to
combat OC in the community.

@ Springer

2 Methods
2.1 Study background and participants

A cross-sectional observational survey included 465 female
students of Jazan University and women from the general
population of the region. The study was conducted between
December 1, 2022, and October 31, 2023. Data collection
was facilitated through a self-administered survey created
using Google Forms, ensuring respondent anonymity. The
survey link was disseminated through hospitals, healthcare
facilities, and social media platforms such as Twitter and
WhatsApp to reach female individuals aged 18 and above
residing in the Jazan region. Snowball convenience sam-
pling was employed to recruit participants through social
media channels (Silva et al. 2022; Assiry et al. 2022; Ahsan
et al. 2021). The target participants included general female
population such as homemakers, students, and community
women, who were prior instructed to select only response
per question. The survey questionnaire was available in both
Arabic and English languages.

2.2 Inclusion and exclusion criteria

Women from Jazan including the female students of Jazan
University, who were aged between 18 to 60 years, were
parts of the target population. The inclusion criteria speci-
fied participants who: (a) were women from the Jazan region
aged 18 years and above, (b) provided informed consent,
and (c) possessed sufficient comprehension of Arabic and/
or English language. The exclusion criteria included: (a)
women with a history of OC, and (b) individuals unable to
provide informed consent.

2.3 Data collection tools

Data were collected using a self-administered, 30-items ques-
tionnaire which consisted of four sections. The first section
comprised of seven questions asking the socio-demographic
information and the medical history of the participants. The
second section included five questions assessing awareness
of participants about the OC. The third section consisted of
ten questions aiming to assess the knowledge of participants
about the OC, while the fourth section included eight ques-
tions exploring the awareness of participants about the OC risk
factors.

2.4 Survey instrument development, validation,
translation, and pilot study

The initial draft of the survey instrument was developed
after meticulous, detailed, and extensive review of the
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relevant literature and careful deliberation by the authors
(Huang et al. 2022; Aga et al. 2022; Lengyel 2010; Russo
et al. 2009; Ottevanger 2017; Alhedyani et al. 2016; Keng
et al. 2015; Alghamdi et al. 2014; Elshami et al. 2022).
The prepared draft was reviewed for face and content
validity by an independent expert committee comprising
of one physician and two clinical pharmacists. Questions
deemed inappropriate by the committee were eliminated,
resulting into a finalized questionnaire with 30 items dis-
tributed across the four sections including Demographics,
Awareness of OC, Knowledge about OC, and Awareness
of OC risk factors.

To ensure linguistic appropriateness, the final English
language version was translated into the Arabic version
using forward—backward translation (Ahsan et al. 2021;
Beaton et al. 2000; Degroot et al. 1994). A translator with
expertise in both Arabic and English languages performed
the forward translation, that was reviewed further by a
bilingual author. Discrepancies were resolved in collabo-
ration with the translator, if required. The final Arabic
version questionnaire was back-translated into English by
another author who had not seen the original English lan-
guage version. Eventually, both versions were reviewed by
all bilingual authors to ensure accuracy and consistency
(Ahsan et al. 2021; Degroot et al. 1994).

The finalized questionnaire was piloted with an inde-
pendent group of 30 participants to evaluate the usability
and clarity of the questions (Browne 1995; Meraya et al.
2022). The pilot study revealed that the participants found
the questions easy to understand and it took an average
time of 10 min to complete the questionnaire. The valid-
ity and reliability of the developed survey instrument was
confirmed during the pilot study. Face and content valid-
ity were assessed, and Cronbach's alpha was calculated to
check reliability of the questionnaire. The samples from
the pilot study were later excluded from the final analysis.

2.5 Reliability study

Cronbach's alpha was used to evaluate the internal consist-
ency of individual items in each section of the study instru-
ment. The alpha coefficients for all items exceeded the
acceptable threshold of 0.70, confirming good reliability
of the constructed scale (Fauville et al. 2021; Tavakol and
Dennick 2011; Cronbach 1951). The specific alpha coef-
ficients found for various sections of the study question-
naire were: Awareness of OC =0.794, Knowledge about
0OC=0.738, and Awareness of OC risk factors=0.816.

2.6 Measures
2.6.1 Socio-demographic information

Participants were asked to provide information about their
age group, exact age, gender, ethnicity (Saudi or non-
Saudi), place of residence, education level, marital status,
occupation, and medical history of both communicable
and non-communicable diseases.

2.6.2 General awareness score of OC

The second component included five multiple-choice ques-
tions designed to assess the general awareness of respond-
ents about OC. Respondents were asked to choose one of
the following three options: ‘Yes’, ‘No’, or ‘I don’t know’.
For instance, a sample question was “Are you aware of the
importance of educating yourself about ovarian cancer
through reading texts or watching related videos?” Each
answer in ‘Yes’ was awarded one point, while responses
‘No’ and ‘I don't know’ received zero points (Assiry et al.
2022). The total awareness score was determined by sum-
ming up the points from all questions in the section. Higher
scores indicated better overall awareness of OC among the
tested population.

2.6.3 Knowledge score about OC

The third section consisted of ten closed-ended questions
designed to evaluate the knowledge of participants about
OC. Similar to the awareness section, respondents selected
from the three options: ‘Yes’, ‘No’, or ‘I don't know’. An
example question and an actual item on the list was: “Are
most early-stage ovarian cancer patients symptomatic?".
Each correct response earned one point, while incorrect or
‘I don't know’ responses received zero points (Assiry et al.
2022). The knowledge score was then calculated by aggre-
gating the points for all questions of the section and higher
scores reflected a stronger understanding of OC.

2.6.4 Risk factors awareness score about ovarian cancer

The fourth section of the questionnaire consisted of eight
closed-ended questions aimed at assessing the awareness of
respondents about the OC risk factors. Similar to previous
questions, the awareness was assessed by choosing between
the three options, ‘Yes’, ‘No’, or ‘I don't know’. A sample
question was, "Is it true that women who did not breastfeed
have an increased risk of developing ovarian cancer?" Each
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correct answer received one point, while the incorrect and
‘I don’t know’ were given zero points. Total score for this
section was determined by summing up the points for all
of the questions in the section and higher scores indicated
greater awareness of OC risk factors among the respondents.

2.7 Sample size

The sample size for this study was estimated using the
Denial equation (Ahsan et al. 2021; Meraya et al. 2022;
Rao et al. 2009; Daniel and Biostatics 2013) applying the
following parameters: a=0.05 (95% confidence interval),
power (1-p)=0.80, and a 50% response distribution. A 50%
response distribution was chosen as a conservative estimate
in the absence of prior prevalence data, ensuring maximum
sample size and statistical power. The formula used to cal-
culate the sample size was:

(1-/2)
d?

72 P(1-P)
sample size (h) = ——————

where Z;_,, is the standard normal variate (1.96 for 5%
type 1 error, p <0.05), ‘d’ is the absolute error or precision
(0.05), and ‘P’ is the expected prevalence. The calculated
sample size was cross-verified using OpenEpi (version 3.01),
considering a population size of one million, a finite popula-
tion correction factor, a 5% confidence limit, a design effect
of 1, and a minimum sample size of 384 (Sullivan et al.
2009). To account for potential non-response and missing
data, an additional 15% was added to the sample size, bring-
ing the final target sample to approximately 442 participants.
The chosen parameters and methodology align with similar
epidemiological studies conducted in the region, supporting
the robustness of the sample size determination.

2.8 Data collection

Data for the study were collected through a web-based
survey. Volunteer data collectors were recruited by
announcing the study in student groups within the Col-
lege of Pharmacy, Jazan University. Five senior female
interns volunteered to assist with the data collection and
signed consent forms confirming that their participation
was voluntary and unpaid. They received one day of train-
ing from the authors. The data collectors disseminated
the survey invitation links through social media groups
to ensure at least 100 participants per data collector.
Regular reminders were sent until the minimum calcu-
lated sample size of 385 was achieved. The survey link
remained open for responses for an additional period of
three weeks to allow more responses. Data collection was
monitored closely by the authors. Incomplete responses
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were excluded from the analysis. Out of 465 responses
received, 433 were complete, yielding a response comple-
tion rate of 93%.

2.9 Informed consent

An online informed consent form was integrated into the
questionnaire at the start of the survey, and participants con-
firmed their voluntary intent and willingness to participate
by answering ‘Yes’ to a mandatory question. Only partici-
pants who consented could proceed to complete the ques-
tionnaire, and a response in form of ‘No’ to the informed
consent resulted in immediate termination of the survey, and
such responses are recorded as dropouts.

2.10 Statistical analysis

Data analysis was performed using SPSS version 20 (SPSS
Inc., Chicago, Illinois, USA). Data from Google Forms sur-
vey was initially exported to MS-Excel, where pre-process-
ing and coding were conducted before being imported to
SPSS (Hassler et al. 2019). Descriptive statistics were used
to analyze the socio-demographic information of respond-
ents and the results were presented as frequencies, percent-
ages, means, and standard deviations. Pearson’s correlation
coefficient was applied to compare the continuous variables
i.e., section scores. Additionally, a chi-square test was con-
ducted to evaluate associations between the socio-demo-
graphic characteristics and level of knowledge of respond-
ents, one of the outcome variables of the study. Statistical
significance was set at p <0.05.

3 Results

A total of 433 out of 465 responses were analyzed in this
study. The questionnaire consisted of four sections: the first
section was used to collect respondents’ demographic details
and medical history, the second section included ques-
tions related to the general awareness of OC, the third part
assessed the knowledge of participants about OC, and the
fourth section focused on assessing the awareness of partici-
pants about the risk factors associated with ovarian cancer.

Table 1 presents the results of the socio-demographics
and medical history of the participants. It was predeter-
mined in the study that only female participants would be
included; hence 433 (100%) females were analyzed, while
the responses of four male participants were excluded. The
participants were aged between 18—60 years, with a mean
age of 27.27 years (SD + 10.12). More than three-quarters
of the sample (85.2%) were aged 18-39 years, while the
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Table 1 Socio-demographic characteristics and medical history of the
respondents

Variable Frequency (N) Percentage (%)
Gender

Male 0 0
Female 433 100
Age range (in years)

18 -39 369 85.2
40—60 64 14.8
Mean Age 27.27 (SD+10.12)
Nationality

Saudi 372 85.9
Non-Saudi 61 14.1
Place of residence

Rural 155 35.8
Urban 278 64.2
Educational qualification

Primary school (Low) 2 0.5
Secondary school (Middle) 26 6.0
Bachelor and above (High) 405 93.5
Marital status

Single 276 63.7
Married 142 32.8
Divorced 11 2.5
Widowed 4 0.9
Occupation

Govt. Job 92 21.2
Private Job 14 32
Self Employed 2 0.5
Unemployed 42 9.7
Student 283 65.4
Medical history

Non-communicable diseases 89 24.4
Communicable diseases 12 7.5

remaining participants were aged 40-60 years. Most of
the respondents (85.9%) were Saudi nationals and were
graduates and above (93.5%). More than half of the sample
(65.4%) were students at Jazan University, while the remain-
ing were either employed in private or public sectors, with
9.7% being unemployed. Similarly, more than half of the
participants (64.2%) were residents of urban areas and a
majority (63.7%) were single. Most respondents reported
no history of communicable (75.6%) or non-communicable
diseases (92.5%).

Tables 2, 3, and 4 provide the descriptive statistics of the
participant's responses, presented as frequency distributions.
Cronbach’s Alpha test was performed to test the internal
reliability of each section of the prepared questionnaire,
yielding acceptable to good reliability scores (alpha=0.794,
0.738, and 0.816, respectively). Table 2 outlines the par-
ticipants’ responses to questions assessing their general
awareness of ovarian cancer. Interestingly, lesser propor-
tion of the participants were aware of OC and its impact
(27%), were aware of importance of being educated about
OC (23.1%), understood the significance of regular health
check-ups (9.9%), were familiar with the early symptoms of
OC (19.2%), and knew about the screening tests and pro-
cedures for OC detection (15.5%), as they responded ‘yes’
to these questions. These responses reflect a limited level
of awareness among the participants regarding OC. On the
contrary, more than two-thirds of participants demonstrated
a low level of awareness, as they responded ‘no’ or ‘I don’t
know’ to these questions.

Table 3 presents the participants’ responses to questions
assessing their knowledge about OC. A notable proportion
of participants indicated good level of knowledge when they
were asked questions about the possibility of early diag-
nosis of OC (51.3%) and importance of increased aware-
ness of the OC symptoms leading to quicker diagnosis
(64.4%). However, lower and varying levels of knowledge

Table 2 Descriptive statistics frequency distribution about the awareness of OC among participants

S. No Questions N (%)
Yes No I don’t know
Al Are you aware of ovarian cancer and its general impact on women’s health? 117 206 110
(27.0) (47.6) (25.4)
A2 Are you aware of the importance of educating yourself about ovarian cancer through reading texts 100 282 51
or watching related videos? (23.1) (65.1) (11.8)
A3 Are you aware of the significance of regular health check-ups with a physician? 43 364 26
9.9) (84.1) 6.0)
A4 Are you familiar with the early warning signs or symptoms associated with the ovarian cancer? 83 288 62
(19.2) (66.5) (14.3)
A5 Do you know about any screening tests or procedures available for ovarian cancer detection? 67 303 63
(15.5) (70.0) (14.5)

@ Springer
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Table 3 Descriptive statistics about the knowledge of participants about OC

S.No  Questions N (%)

Yes No I don’t know

K1 Do you think that the early clinical diagnosis of ovarian cancer is possible? 222% 54 157
(51.3) (125) (36.3)
K2 Do you know how to diagnose ovarian cancer in its early stages? 62 246 125
(14.3) (56.8) (28.9)
K3 Do you know whether ovarian cancer can be detected through a Pap test (cervical smear test)? 127 46 260
(29.3) (10.6) (60.0)
K4 Do you know that most early-stage ovarian cancer patients are symptomatic? 107 114 212
(24.7)  (26.3) (49.0)
K5 Can prolonged lower back pain be a possible symptom of ovarian cancer? 123 32 278
284) (74 (64.2)
K6 Can prolonged pain in the pelvis indicate ovarian cancer? 113 21 279
30.7) (4.8) (64.4)
K7 Can persistent pain in the abdomen suggest ovarian cancer? 138 39 256
319 (.0 (59.1)
K8 Do you know about the treatment process for ovarian cancer? 76 141 216
(17.6) (32.6) (49.8)
K9 Is persistent bloating the most commonly experienced symptom of ovarian cancer? 52 64 317
(12.0) (14.8) (73.2)
K10 Do you agree that increased awareness of symptoms can lead to quicker diagnoses of ovarian cancer? 279 21 133

64.4) (4.8)  (30.7)

*Answers in bold are the correct answers for the questions

Table 4 Descriptive statistics about the awareness of risk factors of OC

S.No Questions N (%)

Yes No I don’t know

R1 Are you aware that around 1 out of 72 women are at risk of developing ovarian cancer? 101* 26 306
(23.3) (6.0) (70.7)

R2 Are you aware that women who did not breastfeed may have an increased risk of developing ovarian 116 44 273
cancer? (26.8) (10.2) (63.0)

R3 Are you aware of any correlation between height and the likelihood of developing ovarian cancer in 27 82 324
women? (6.2) (18.9) (74.8)

R4 Are you aware that the risk of ovarian cancer increases in women who have passed menopause? 128 34 271
(29.6) (7.9) (62.6)

RS Are you aware that a family history of breast cancer could increase the risk of developing ovarian cancer? 54 98 281
(12.5) (22.6) (64.9)

R6 Are you aware that the risk of developing ovarian cancer increases with age? 118 33 282
(27.3) (7.6) (65.1)

R7 Are you aware that women who have never been pregnant or had children may have a higher risk of devel- 79 51 303
oping ovarian cancer? (18.2) (11.8) (70.0)

R8 Are you aware that the hormone replacement therapy is considered a risk factor for ovarian cancer? 100 28 305

(23.1) (6.5) (70.4)

*Answers in bold are the correct answers for the questions

were observed for other questions of this section as high  possible indication of OC (69.2%), persistent pain the abdo-
percentage of participants lacked proper knowledge about  men as possible indication of OC (68.1%), treatment process
the diagnosis of OC in its early stages (85.7%), detection of  of OC (82.4%), and persistent bloating as a common symp-
OC through Pap smear test (89.3%), early-stage OC patients  tom of OC (88%) as they chose ‘incorrect’ or ‘I don’t know’
being symptomatic (73.7%), prolonged lower back pain as  responses to the respective questions.

possible symptom of OC (71.6%), prolonged pelvic pain as
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Table 5 Levels of general awareness, knowledge, and risk factors’ awareness of OC

Score of awareness (out of 5)

Percentage score of awareness

Level of awareness

<3 <60% Poor 368 (85%)
>3 and<4 >60% and < 80% Moderate 24 (5.5%)
>4 >80% Good 41 (9.5%)
Score of knowledge (out of 10) Percentage score of knowledge Level of knowledge

<6 <60% Poor 386 (89.1%)
>6and<8 >60% and < 80% Moderate 36 (8.3%)
>8 >80% Good 11 (2.5%)
Score of risk factor awareness (out of 8) Percentage score of risk factor awareness Level of risk factor awareness

<4.8 <60% Poor 373 (86.1%)
>4.8 and<6.4 >60% and < 80% Moderate 46 (10.6%)
>6.4 >80% Good 14 (3.2%)

Table 4 shows participant’s responses to the questions
assessing their awareness of risk factors associated with
OC. Low to poor levels of awareness were observed in the
participants about the OC risk factors associated as a few
only responded ‘yes’ to the questions of this section. A
high percentage of participants demonstrated poor aware-
ness as they selected ‘incorrect answer’ or ‘I don’t know’
to questions asking awareness about the frequency of OC
risk (76.7%), risk of OC in women who did not breastfeed
(73.2%), correlation between height and OC (81.0%), risk
of OC in women who had menopause (70.5%), risk of OC
in women having a family history of breast cancer (87.5%),
risk of development of OC with age (72.7%), risk of OC in
women who have never been pregnant (81.8%), and risk of
OC in patients who have undergone hormone replacement
therapy (76.9%).

Table 5 categorizes general awareness, knowledge, and
risk factor awareness scores based on Bloom’s cut-off point
criteria (Preedy et al. 2010). According to these criteria,
scores below 60% were categorized as poor, scores between
60% and less than 80% were categorized as moderate, and
scores of 80% and above were categorized as good (Sul-
livan et al. 2009). Regarding general awareness, only a
small percentage of participants (9.5%) exhibited good
awareness, while the rest had either moderate (5.5%) or
poor (85%) awareness. Similarly, for knowledge about OC,
very few participants (2.5%) had good knowledge, with the
majority displaying either moderate (8.3%) or poor (89.1%)
knowledge. A vast majority (86.1%) also demonstrated poor
awareness of risk factors and complications associated
with OC. These findings concluded that a large propor-
tion of the sample population lacked adequate awareness
and knowledge about OC, its risk factors, and associated
complications.

Table 6 presents the results of cross-tabulations between
participants’ socio-demographics and their knowledge
categories. Participants’ knowledge was significantly

associated with age group (X2 =14.379; p <0.05), nation-
ality (x*=22.334; p<0.05), and occupation (x>=31.767;
p <0.05). However, no statistically significant associations
were found between participants’ knowledge and their place
of residence, education level, or marital status.

Table 7 summarizes the results of the correlation between
the scores of different scales. Significant positive correlations
were observed between the average awareness score and the
average knowledge score (r=0.600; p <0.01), between the
average awareness score and the risk factor awareness score
(r=0.515; p<0.01), and between the average knowledge
score and the risk factor awareness score (r=0.634; p <0.01).
These findings suggested that an increase in one score was
associated with increase in the other scores.

4 Discussion

The findings of this study provided critical insights into
the level of awareness and knowledge about the OC among
the general population of the Jazan province, Saudi Ara-
bia. Despite advancements in medical care and increasing
global awareness efforts, a significant knowledge gap per-
sists regarding OC, its risk factors, and early warning signs
within the study population. These findings were consistent
with the previous studies conducted in other regions, both
locally and globally, underscoring the universal challenges
in promoting OC awareness (Sabi et al. 2021). Only 9.5%
of participants demonstrated good general awareness of
OC, and an even smaller proportion (2.5%) exhibited good
knowledge of the disease. Alarmingly, a significant major-
ity (86.1%) of participants were unaware of the risk factors
associated with OC. These statistics point to an urgent need
for targeted public health campaigns and educational inter-
ventions to improve understanding of OC.

This study also revealed that the respondents having bach-
elor degree or above showed good to moderate knowledge
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Table 6 Cross-tabulations between participants’ socio-demographics and knowledge levels

Variable Poor knowledge count Moderate knowledge Good knowledge Frequency (N) X p-value
(expected count)

Age group

18-39 337 (328.9) 26 (30.7) 6(9.4) 369 14.379 p<0.05

40-60 49 (57.1) 10 (5.3) 5(1.6) 64

Nationality

Non-Saudi 45 (54.4) 10 (5.1) 6 (1.5) 61 22.334 p<0.05

Saudi 341 (331.6) 26 (30.9) 509.5) 372

Place of residence

Rural 144 (138.2) 7(12.9) 4(3.9) 155 4.572 0.102

Urban 242 (247.8) 29 (23.1) 7(7.1) 278

Education level

Low 2(1.8) 0(0.2) 0(0.1) 2 1.785 0.775

Middle 25(23.2) 1(2.2) 0(0.7) 26

High 359 (361) 35(33.7) 11 (10.3) 405

Marital status

Single 253 (246.0) 19 (22.9) 4(7.0) 276 9.179 0.164

Married 121(126.6) 14 (11.8) 7(3.6) 142

Divorced 9(9.8) 2 (0.9) 0(0.3) 11

Widowed 33.6) 1(0.3) 0(0.1) 4

Occupation

Govt Job 74 (82.0) 14 (7.6) 4(2.3) 92 31.767 p<0.05

Private Job 12 (12.5) 1(1.2) 1(0.4) 14

Self Employed 1(1.8) 0(0.2) 1(1.0) 2

Unemployed 38(37.4) 2(3.5) 2(1.1) 42

Student 261(252.3) 19(23.5) 3(7.2) 283

Table 7 Results of correlation coefficient analysis

Pearson’s correlation coef-  p-value
ficient (1)
AAS versus AKS 0.600%* p<0.01
AAS versus ARFS 0.515%* p<0.01
AKS versus ARFS 0.634%%* p<0.01

AAS=average awareness score, AKS=average knowledge score,
ARFS =average risk factor awareness score; **Correlation was sig-
nificant at the 0.01 level (2-tailed)

about the disease, suggesting that education plays a vital
role in disseminating health information. This observation
aligned with global findings, including a study conducted
by the World Ovarian Cancer Coalition in Toronto, Canada
involving 1531 women from 44 nations, found that an aver-
age of 69.1% of women were unaware of OC before their
diagnosis, with unawareness rates ranging from 50.9% in
Hungary to 86.4% in Brazil (Reid et al. 2021). It emphasizes
the urgent need to enhance public knowledge about OC risks
and provides valuable insights for general practitioners and
health educators to develop future awareness, prevention,
and screening programs (Fallowfield et al. 2010).

@ Springer

In the western region of Saudi Arabia, a study analyzed
90 out of 119 individuals with OC and found that the major-
ity of the patients were older than 40 years. Out of 90 tumors
studied, 67 (74.44%) were at advanced stages (II-IV), and 54
(60.0%) were bilateral (Aga et al. 2022). Similar research on
Malaysian women revealed that the participants had minimal
awareness of the OC risk factors, highlighting the need for
increased public education about OC risks and importance
of equipping the health professionals with relevant informa-
tion for future awareness, prevention, and screening cam-
paigns (Elshami et al. 2022). The results of this study also
aligned with a cross-sectional study conducted in Riyadh,
Saudi Arabia, involving 200 women, which assessed aware-
ness and attitude towards the screening of OC among women
and revealed that a small percentage had a strong under-
standing of OC and its screening methods (Alhedyani et al.
2016). This consistency highlighted the global relevance of
the issue, suggesting that cultural and regional differences
may not significantly impact awareness levels.

The incidence of OC varies across different regions, with
the highest rates observed in Europe and North America,
while comparatively lower rates are reported in Asia and the
Middle East (Che and Yin 2025; Wang et al. 2024; Wei et al.
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1988). However, recent epidemiological data indicated a ris-
ing trend in the OC cases in Saudi Arabia which might be
attributed to multiple factors, including changes in lifestyle,
reproductive patterns, and dietary habits. In Saudi Arabia,
OC is among the top ten cancers affecting women (Balkhy
et al. 2022; Almohammadi 2022; Yousif et al. 2019). One
significant contributor to the increasing incidence of OC
might be a shift in the reproductive behaviors, with women
increasingly delaying childbirth, having fewer children,
and reducing duration of breastfeeding (Jordan et al. 2012;
Zografos et al. 2004; Ovarian Cancer Risk Factors n.d.).
All these factors are associated with a higher risk of OC
owing to the increased lifetime exposure to ovulation cycles.
Additionally, growing use of hormone replacement therapy
(HRT) among postmenopausal women might also be influ-
encing the observed trends (Lee et al. 2023).

Dietary habits in Saudi Arabia have also undergone sub-
stantial transformation over last few years, moving from tra-
ditional diets rich in whole grains, pulses, and plant-based
foods to a more Westernized diet high in processed and high-
fat foods. Previous studies have shown that the phytoestro-
gen-rich diets, such as those containing soy and soy-derived
products, whole grains, and legumes, are associated with
a lower incidence of hormone-sensitive cancers, including
the OC (Torrens-Mas and Roca 2020). A reduction in the
intake of these protective dietary components might be con-
tributing to an increased OC risk in the general population.
Furthermore, improvements in the healthcare infrastructure
and cancer awareness programs in Saudi Arabia might be
leading to an increased OC detection rate, contributing to an
apparent rise in confirmed cases. Increased accessibility of
diagnostic tests had facilitated early OC detection and more
frequent diagnoses.

To the best of the authors’ knowledge, this study is the
first in the Jazan province to assess both the general pop-
ulations’ knowledge about OC and their awareness of its
potential risk factors. It emphasizes the need of educating
the healthcare professionals about the importance of patient-
centered communication and health education regrading OC.
Enhanced physician—patient interactions could bridge the
gaps in knowledge and encourage early detection and pre-
vention. Furthermore, incorporating OC awareness into the
national health policies and leveraging media campaigns
could significantly impact the understanding of general
population of this critical issue.

Early detection of OC remains challenging owing to its
asymptomatic nature in early stages and lack of knowl-
edge, awareness and routine screening recommendations
for the general population. OC screening is particularly
important for high-risk individuals, such as those with a
family history of OC or BRCA1/BRCA?2 gene mutations
(Huber et al. 2020; Hall et al. 2016; Amin et al. 2020).
Women with a family history of OC may undergo BRCA1/

BRCAZ2 genetic testing to determine the susceptibility and
those with mutations in these genes may consider risk-
reducing interventions, such as increased surveillance or
prophylactic surgery. The common screening methods for
OC include the CA125 blood test which is a cancer anti-
gen often elevated in the blood of individuals with OC
(Charkhchi et al. 2020; Scholler and Urban 2007). It is one
of the most commonly employed screening tools for high-
risk individuals, however it lacks specificity as the elevated
CA125 levels can also occur in benign conditions such
as endometriosis and pelvic inflammatory diseases. This
test however is most useful in monitoring the progression
of the disease and treatment response rather than a stand-
alone diagnostic tool. Other diagnostic methods include
the transvaginal ultrasound (TVUS) which is an imaging
technique that helps in the detection of abnormalities in
ovary including cysts and tumors (Nagell and Hoff 2013;
Thaker et al. 2023). However, it is not definitive in the
diagnosis of OC, and can be used in conjunction with other
tests. Another method is the assessment of Risk of Malig-
nancy Algorithm (ROMA) which combines the CA125 and
HE4 (human epididymis protein 4) levels along with the
menopausal status to determine the risk of ovarian malig-
nancy (Gorp et al. 2011; Anton et al. 2012). This increases
the accuracy and specificity of the detection compared to
CA125 test alone.

The high standards of healthcare system in Saudi Arabia
allows OC screening in all major hospitals and diagnostic
centers across the kingdom including the CA125 and TVUS.
Screening is generally recommended for high-risk individu-
als rather than for the general population owing to the lack
of specificity of CA125 test. Additionally, Saudi Arabia
has been emphasizing on developing awareness programs
encouraging women at high risk to undergo genetic test-
ing for BRCA1/BRCA2 mutations (Abulkhair et al. 2018;
Alghamdi et al. 2014). Although, there is no nationwide
routine OC screening program, but both public and private
hospitals offer screening options for high-risk patients.
The Saudi Ministry of Health (MoH) and institutions such
as King Faisal Specialist Hospital and Research Centre
(KFSHRC) promote awareness and facilitate access to the
early detection services of OC.

Appropriate awareness programs targeting women in
the Jazan province should be developed and emphasized
addressing the key risk factors of OC such as age, family
history, hormonal replacement therapy, and reproductive
history. Women posing any of these risk factors should be
encouraged to undergo the screening procedure to rule-
out the disease. Additionally, OC awareness can also be
integrated into the educational curriculums at schools and
higher educational institutions to foster knowledge among
younger generations. Leveraging social media and online
tools to reach younger, digitally active demographics

@ Springer
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while also addressing gaps in digital accessibility for
older populations. Organized screening initiatives should
be established to ensure early detection of OC in high-
risk groups, particularly the postmenopausal women and
those with a family history of OC or related disorders.
Longitudinal studies must be conducted to assess the
impact of educational campaigns on OC awareness and
to investigate the potential cultural and socioeconomic
determinants influencing knowledge levels among general
population.

5 Limitations of the study

There are several limitations to this study, as its cross-sec-
tional design did not allow for the establishment of causal
relationships. Additionally, the volunteer online survey
approach carried a substantial risk of selection bias. The
test—retest reliability of the questionnaire could not be con-
firmed, as tracing and re-engaging the same respondents
was challenging. Moreover, the invitation link to partici-
pate in the survey was distributed through social media
platforms, which might have excluded elderly individuals
without internet access, those not active on social media,
or those unfamiliar with the Google Forms. Furthermore,
the use of convenience sampling method limited the gen-
eralizability of the findings to the larger population of
the Jazan province. The snowball sampling technique
employed might also have led to possible selection bias,
and self-reported data are inherently prone to recall bias.
Eventually, this study did not examine the formal or infor-
mal sources of information participants used to acquire
knowledge about OC. Future research aims to expand the
scope to include other regions of Saudi Arabia, with the
goal of obtaining the nationwide data.

6 Conclusions

The findings of this study demonstrated that a substantial
proportion of the sampled population exhibited limited
knowledge of OC and inadequate awareness of its associ-
ated risk factors and potential complications. Only a small
proportion of participants demonstrated good awareness
or knowledge of OC, while a majority were unaware of its
risk factors. These results emphasize the critical need for
developing, coordinating, and implementing evidence-based
educational interventions targeting the general population,
with a particular emphasis on OC. Such initiatives should
aim to enhance knowledge, promote early identification of
risk factors, and encourage preventive behaviors. Increasing

@ Springer

awareness among women in the Jazan region of Saudi Arabia
is especially important, given the observed knowledge gaps.
Structured, culturally appropriate training and awareness pro-
grams are essential to improve women'’s health outcomes and
to foster their active engagement in educational campaigns
related to OC prevention, risk reduction, and early detection.
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